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Introduction
• Both wild and managed bees are in decline due to the
combined and interactive effects of anthropogenic
disturbances such as habitat loss and pesticide use.[1, 2]
• This is concerning because bees are important not only for
the pollination of agricultural lands, but also for plants in both
natural and managed landscapes.[3, 4]
• North America is home to about 4000 native species of
bees[5], all of which can be further classified by various
characteristics such as body size, nesting strategy, diet
breadth, and sociality.[6]
• These traits are considered functional traits because they
can impact the function – pollination – bees contribute to an
ecosystem.[6]
• The way we manage lands can impact bees[7], but these
disturbances do not affect bee functional traits consistently.[8]
• Some forest management practices, including prescribed fire
and thinning, can help maintain and restore forests.[9]
• While some research shows positive impacts of forest
management on bees in general[10], results vary when
looking at bee functional traits.[11]
Our main objectives were to assess how prescribed 
fire, thinning, and the combination of the two affect 
both bee abundance and body size. 
Methods (Field & Lab) 
• All bees were collected in Southern Illinois on public
forest lands at Trail of Tears State Forest, Giant City State
Park, and Lake Murphysboro State Park.
• At each site location, there were 3 different treatments
(prescribed fire, thinning, and thinning and prescribed fire)
and 3 control plots (N = 29 total plots):
• We sampled bees in each plot once in early spring (April
& March) and again in spring/early summer (May) using
both passive and active sampling methods
• We then brought all specimens back to the laboratory and
measured the length of the intertegular span (IT span) to
determine body size.[12]
• We used a ZEISS Discovery.V8 microscope with a
AxioCam ERc5s camera to take picture and the image
software ZEN 2012 (blue edition) to measure the IT span.
Methods (Statistics) 
• All statistics were performed in R version 3.63 using the
following packages: MASS, emmeans, ggplot2, and car.
• In order to assess how management type affected bee IT
span (body size), we used a generalized linear model with
a Poisson distribution and plotted the raw data.
• We then ran an ANOVA to understand how management
type influenced the abundance of bees. We then plotted
this model using least-square mean estimates. We further
assessed significant differences in treatment category
using a post hoc Tukey test.
Results
• We found a significant effect of burn treatment on the IT 
span of wild bees (p < .0001, z = 4.93). All other 
management types were insignificant. 
• We found a significant effect of management type on
abundance of wild bees (p < 0.0475, z = 2.866). After
running a post hoc Tukey test, we found only a marginally
significant effect in plots where both burning and thinning
occurred (p = 0.0647). All other management types were
insignificant.
Discussion 
• The burn treatment was the only significant management type 
that affected the body size of bees. We found smaller bees in 
burn-only plots. Plots which received both prescribed fire and 
thinning had higher number of bees compared to others.
• Forest stands with the combination of prescribed fire and 
thinning might have a more open canopy, providing more light 
and resources for bees.[9] Availability of nesting resources 
might also explain observed differences. 
• Other bee functional traits might respond differently to these 
treatments. [11]
Future Work
• We have collected data on various abiotic and biotic factors 
that might explain the relationship between forest 
management type and bee functional traits. We will use Light 
Detection and Ranging (LiDAR) data to measure the structural 
complexity of these plots as they relate to bee communities. 
• In the future, we will assess other functional traits such as 
tongue length, sociality, diet breadth, nesting strategy, 
hairiness, parasitism, and scopa location.
The Effects of Forest Management Practices on Wild Bee Abundance and Functional Traits
Harvey Vela¹, Marissa H. Chase², and  Dr. Alexandra Harmon-Threatt³
Illinois Valley Community College¹, Oglesby, Illinois¹
Department of Natural Resources & Environmental Sciences², College of Agricultural, Consumer & Environmental Sciences², University of Illinois at Urbana-Champaign²
Department of Entomology³, College of Liberal Arts & Sciences³, University of Illinois at Urbana-Champaign³





























(burn, control, thin, 
thin-burn) plotted 
against the IT span 
of all collected bee 





a significant p-value 
(p < .05). Red 
points represent 
outliers. All data 
were collected in 
southern Illinois in 
2021. 
*
* p < .0001
Figure 7. 
Least-square mean 
estimates of bee 
log(abundance) 
collected in each 
management type 






significance (p = 
.0647). All data were 
collected in southern 
Illinois in 2021. 
*
* p = .0647
1. Potts, S. G., Biesmeijer, J. C., Kremen, C., Neumann, P., Schweiger, O., & Kunin, W. E. (2010). Global pollinator declines: 
trends, impacts and drivers. Trends in Ecology & Evolution, 25(6), 345–353. https://doi.org/10.1016/j.tree.2010.01.007
2. Biesmeijer, J. C. (2006). Parallel Declines in Pollinators and Insect-Pollinated Plants in Britain and the Netherlands. 
Science, 313(5785), 351–354. https://doi.org/10.1126/science.1127863
3. Klein, A.-M., Vaissière, B. E., Cane, J. H., Steffan-Dewenter, I., Cunningham, S. A., Kremen, C., & Tscharntke, T. (2006). 
Importance of pollinators in changing landscapes for world crops. Proceedings of the Royal Society B: Biological 
Sciences, 274(1608), 303–313. https://doi.org/10.1098/rspb.2006.3721
4. Ollerton, J. (2017). Pollinator Diversity: Distribution, Ecological Function, and Conservation. Annual Review of Ecology, 
Evolution, and Systematics, 48(1), 353–376. https://doi.org/10.1146/annurev-ecolsys-110316-022919
5. Danforth, B. N., Minckley, R. L., Neff, J. L., &amp; Fawcett, F. (2019). The solitary bees: biology, evolution, conservation. 
Princeton University Press. 
6. Martins, K. T., Gonzalez, A., & Lechowicz, M. J. (2015). Pollination services are mediated by bee functional diversity and 
landscape context. Agriculture, Ecosystems & Environment, 200, 12–20. https://doi.org/10.1016/j.agee.2014.10.018
7. Winfree, R., Aguilar, R., Vázquez, D. P., LeBuhn, G., & Aizen, M. A. (2009). A meta-analysis of bees’ responses to 
anthropogenic disturbance. Ecology, 90(8), 2068–2076. https://doi.org/10.1890/08-1245.1
8. Bartomeus, I., & Godoy, O. (2018). Biotic controls of plant coexistence. Journal of Ecology, 106(5), 1767–1772. 
https://doi.org/10.1111/1365-2745.13040
9. Campbell, J. W., Vigueira, P. A., Viguiera, C. C., & Greenberg, C. H. (2018). The Effects of Repeated Prescribed Fire and 
Thinning on Bees, Wasps, and Other Flower Visitors in the Understory and Midstory of a Temperate Forest in North 
Carolina. Forest Science, 64(3), 299–306. https://doi.org/10.1093/forsci/fxx008
10. Grundel, R., Jean, R. P., Frohnapple, K. J., Glowacki, G. A., Scott, P. E., & Pavlovic, N. B. (2010). Floral and 
nesting resources, habitat structure, and fire influence bee distribution across an open-forest gradient. Ecological 
Applications, 20(6), 1678–1692. https://doi.org/10.1890/08-1792.1
11. Roberts, H. P., King, D. I., & Milam, J. (2017). Factors affecting bee communities in forest openings and adjacent mature 
forest. Forest Ecology and Management, 394, 111–122. https://doi.org/10.1016/j.foreco.2017.03.027
12. Cane, J. H. 1987. Estimation of bee size using intertegular span (Apoidea). J. Kansas Entomol. Soc. 60:145-147.
Figure 2. Green sweat bee collected from Giant City State Park. 
